. The spectroscopic and physical data of the isolated products Benzonitrile (Product from entry 1 in Table S2): CN Known compound, [2] colorless oil; 1 H NMR (500 MHz, CDCl 3 ): δ (ppm) = 7.69 (d, J =7.5 Hz, 2H), 7.64 (t, J = 7.5 Hz, 1H), 7.51 (t, J = 7.5 Hz, 2H); 13 C NMR (125 MHz, CDCl 3 ): δ (ppm) = 132.7, 132.1, 129.1, 118.8, 112.5. 132.7, 132.5, 130.3, 126.3, 118.1, 112.8, 20.5. Table S2 Table S2 ):
General

Reaction chemicals
Benzyl methyl ether was purchased from J&K Scientific Ltd., but the other benzyl ethers were synthesized by the reaction between the corresponding substituted benzyl chlorides and CH 3 ONa based on a previous literature.
[1] HNO 3 (GR, 65-68%) and NH 4 OAc (GR, ≥99.0%) was purchased from Aladdin Chemistry Co., Ltd.
2,2,6,6-Tetramethyl-1-piperidinyloxy (TEMPO, 98%) was purchased from J&K Scientific Ltd. All the other chemicals were obtained from commercial vendors and used without further purification.
Instrumtents
1 H-NMR and 13 C-NMR spectra were recorded on a Bruker 500 MHz instrument with chemical shifts reported in ppm relative to the internal standard tetramethylsilane.
GC-MS spectra was recorded on an Agilent 6890/5973N gas chromatography-mass spectrometry instrument. Gas chromatography analyses were performed on a Varian CP-3800 instrument with a FID detector and a CP-WAX 57CB FS capillary chromatographic column (25 m × 0.32 mm). The reactions were carried out in an about 40 mL stainless steel autoclave lined with a poly tetra fluoroethylene (PTFE) teflon. Typically, 2 mL solvent, 0.25 mmol catalyst system, 0.5 mmol benzyl methyl ether and 1.5 mmol nitrogen source were added into the reactor in sequence (note: when NO 2 was used, 10.9 mL (0.25mmol) NO 2 was withdrawn with a glass syringe from a flask filled with NO 2 under atmospheric pressure at 20 o C). Subsequently, 1 MPa of oxygen was filled, and the reaction system was heated with magnetic stirring at 50 °C for 20 h. When the reaction time was reached, the reaction mixture was cooled to room temperature. Then the mixture was diluted by adding 15 mL diethyl ether and 5 mL distilled water, and alkalized to pH 7-8 with NaOH aqueous solution (2 mol/L). After two layers were separated, the S3 aqueous layer was extracted with diethyl ether (3×15 mL). Next all the organic layers were combined, dried over Na 2 SO 4 , filtered, and concentrated to a volume of approximately 3 mL using a rotary evaporator. GC analysis of the concentrated organic phase provided the GC yields of the products with 1,2,4,5-tetramethylbenzene as the internal standard. 2 mL AcOH, 0.25 mmol TEMPO, 0.25 mmol HNO 3 , 0.5 mmol substrate and 1.5 mmol NH 4 OAc were added in sequence into the stainless steel autoclave lined with a PTFE teflon. Subsequently, 1 MPa of oxygen was filled, and the reaction system was heated with magnetic stirring at 50 °C for 20 h. When the reaction time was reached, the reaction mixture was cooled to room temperature. Then the mixture was diluted by adding 15 mL diethyl ether and 5 mL distilled water, and alkalized to pH 7-8 with
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NaOH aqueous solution (2 mol/L). After two layers were separated, the aqueous layer was extracted with diethyl ether (3×15 mL). Next all the organic layers were combined, dried over Na 2 SO 4 , filtered, and concentrated to a volume of approximately 3 mL using a rotary evaporator. On the one hand, GC analysis of the concentrated organic phase provided the GC yield of the product with diphenyl or 1,2,4,5-tetramethylbenzene as the internal standard. On the other hand, the crude product in the concentrated organic phase from another parallel experiment was purified by column chromatography on silica gel (200-300 mesh) using EtOAc/petroleum ether as the eluent, and the product was identified by 1 H-NMR and 13 C-NMR. 
Experime ntal procedure for the reaction on a multigram-scale
Scheme S1
Conversion of benzyl methyl ether on a multigram-scale.
To an about 250 mL stainless steel autoclave lined with PTFE teflon, 40 mL AcOH, 5 mmol TEMPO, 5 mmol HNO 3 , 10 mmol benzyl methyl ether and 30 mmol NH 4 OAc were added in sequence. Then the reactor was sealed and filled with 1 MPa oxygen.
Subsequently, the reaction system was heated with magnetic stirring at 50 °C for 20 h.
When the reaction time was reached, the reaction mixture was cooled to room temperature. Then the mixture was diluted by adding 100 mL diethyl ether, and alkalized to pH 7-8 with NaOH aqueous solution (4 mol/L). After two layers were separated, the aqueous layer was extracted with diethyl ether (3×70 mL). Next all the organic layers were combined, dried over Na 2 SO 4 , filtered, and concentrated to a volume of approximately 7 mL using a rotary evaporator. After the concentrated To an about 40 mL stainless steel autoclave lined with PTFE teflon, 2 mL AcOH, 0.25 mmol catalyst system, 0.5 mmol substrate and 1.5 mmol NH 4 OAc were added in sequence (note: when NO 2 was used, 10.9 mL (0.25mmol) NO 2 was withdrawn with a glass syringe from a flask filled with NO 2 under atmospheric pressure at 20 o C). Then the reactor was sealed and filled with 1 MPa oxygen. Subsequently, the reaction system was heated with magnetic stirring at 50°C for 20 h. When the reaction time was reached, the reaction mixture was cooled to room temperature. Following the above-mentioned post-treatment procedure (see Table S1 ), GC analysis of the concentrated organic phase provided the GC yields of the products with 1,2,4,5-tetramethylbenzene as the internal standard. To an about 40 mL stainless steel autoclave lined with PTFE teflon, 2 mL AcOH, 0.25 mmol TEMPO, 0.25 mmol HNO 3 , 0.5 mmol benzyl methyl ether and 1.5 mmol NH 4 OAc were added in sequence. Then the reactor was sealed and filled with 1 MPa oxygen. Subsequently, the reaction system was heated with magnetic stirring at 50°C.
When the reaction time listed in Scheme S3 was reached, the reaction mixture was cooled to room temperature. Following the above-mentioned post-treatment procedure (see Table S1 ), GC analysis of the concentrated organic phase provided the GC yields of the products with 1,2,4,5-tetramethylbenzene as the internal standard.
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1,3-Benzodioxole-5-carbonitrile (Product from entries 7 and 18 in 7, 134.2, 132.3, 129.2, 129.0, 128.4, 128.1, 127.7, 126.3, 119.2, 109.4 . Table S2 ):
2-Thiophenecarbonitrile (Product from entry 15 in
